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233. Proposed by PROF. R. D. CARMICHAEL, Anniston, Ala. 

Evaluate (a) I — dx, and (b) | — ; dx, where n is a posi- 

J o sin x J o sinx 

tive integer. 

Solution by G. B. M. ZERR, A. M., Ph. D., Parsons, W. Va., and J. SCHEFFER, A. M., Hagerstown, Md. 

(a) — =2[cosx+cos3x + cos5x+... + cos(w— 1)*], n even, 

sin a; 

— 1+2[cos2x+-cos4s;+cos6x+...+cos(tc— 1)x], n odd. 

— ; dx=2 (sina;+-jsin3a;+^sin5a; + ...H rsin(w-l)a; ) 

o sin x \ n — 1 /o 

= 2^1— 7+i-T + T-—±— ri)» weven=J-if %=«>. 

J^" sin nx / 2 \ \^* 

— i cfa;= (a;+sin2a; + isin4c + Jsin&t; + ... T sin(» — l)x ) 
o sin x \ n — 1 /o 

=i~ when n is odd. 

sin ficfi 

(b) — = =sina;+sin3x + sin5a;+... + sin(2w-l)x. 

sin a; 

J S1 " m dx=- (coso;-t:|cos3a;+icos5a;+... + ^-^^cos(2n—l)xj 
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Also solved by Prof. F. Andereg-g. 



DIOPHANTINE ANALYSIS. 

139. Proposed by PROF. R. D. CARMICHAEL, Anniston, Ala. 

2»-i(2*-l) is a multiply perfect number of multiplicity 2 when 2 n — 1 
is prime. Prove that there are no other multiply perfect numbers contain- 
ing only 2 distinct primes. 

Solution by G. B. M. ZERR, A. M., Ph. D., Parsons, W. Va. 

Let 2"- 1=6. 
TW 2"-l 6'-l _ 2"-16+l _ 2"-l 2" _ 
inen 2»- 1 (2-l)' 6(6-l) _ 2-- 1 ' 6 ~ 2"- 1 '2»-l A 

.■.2"- 1 (2"— 1) is a multiply perfect number of multiplicity 2. The 
second part of the problem is demonstrated in problem 137, Vol. XIII, Nos. 
8-9. 



